The publishing sector is probably a cultural industry with one of the greatest economic projections due to its huge turnover and contribution to the Gross Domestic Product of countries. In order to gain a better understanding of this sector, this paper examines a sample of the most important companies belonging to this sector in the European Union, focusing on studying their economic-financial profile. In order to achieve this, multivariate statistical techniques are used to create indicators on the evolution of the main variables and financial ratios of these companies over recent years. The specific objectives are: to summarise the information in a smaller number of factors, which in turn enable us to construct a robust and reliable synthetic indicator; and investigate the relationship between the constructed index and different variables such as company age, size and localisation. The changes experienced in this sector are reflected in the obtained results and provide a richer understanding of cultural industries.
Introduction
The publishing industry has been studied from several perspectives, whether for the purpose of understanding its performance and evolution or in order to predict its expected behaviour and adaptation to new technologies (IPA 2015 , FEP 2015 . However, economic and financial analyses of the sector have seldom been undertaken.
With the aim of gaining a deeper understanding of specific economic sectors, their companies' financial structure and even financial efficacy in recent years, a number of studies have been conducted that resort to financial ratios that draw upon accounting information provided by the companies themselves. The techniques of financial analysis have been applied in this way on numerous sectors of the economy, such as the banking sector (Gómez-Borrero, 1986 ), Spain's electricity sector (González et al. 2013) , the wine industry (Arimany et al. 2016 ) and several others.
In the literature, we can find a fair number of studies on ratio-based business bankruptcy prediction, including those by Alfaro et al. (2008) ; Holsapple and Wu (2011) ; Lee et al. (1996) ; Martín-Oliver and Salas-Fumás (2012); Olson et al. (2012) and Wilson and Sharda (1994) . Few contributions, however, focus on the evolution of ratios over time or in connection with the typology of companies involved. Serrano et al. (2005) use multivariate analysis techniques in order to assess the effects of company size and country on financial profitability; Costa and Carini (2016) explore differences regarding output and employment in Italian cooperative businesses by means of several analyses that factor in the geographical regions where the companies are based, while Delen et al. (2013) perform an exploratory factor analysis to identify the dimensions underlying a set of financial ratios and subsequently use decision tree algorithms to evaluate the impact of these dimensions on business results.
The use of synthetic indexes is becoming increasingly common, particularly in the public sector, but also, in more recent times, in private sectors. In our country, there are specific cases where they have been employed for purposes such as the evaluation of sustainable tourism in Andalusia (Blancas et. al., 2010) , the assessment of the olive sector's sustainability in the same region (Gómez-Limón and Arriaza, 2011), or, once again, an analysis of sustainability in the tourism sector at large (Thiel and Navarro, 2013) .
The purpose of this paper is to build a financial performance synthetic index on the basis of profitability and solvency ratios of EU-28 companies operating in the publishing sector in years 2012 and 2014. Our paper's original contribution lies in using composite or synthetic indexes to compare the efficiency of these companies for the above designated period and ascertain whether or not the companies' size, age, geographical location or legal status have a bearing on their financial performance.
The remaining part of this paper is structured as follows: the following section collects information on the publishing sector in Europe that provides the main data on the sector; the third section focuses on the research design by identifying the data sources, describing the study population and outlining the several stages needed to produce a synthetic index; the fourth section is devoted to presenting the paper's results in their various aspects; finally, the paper closes with a section devoted to conclusions as well as a list of the bibliographical references used.
The publishing sector in Europe
Cultural industries in Europe constitute a relevant economic sector: one that is even ahead of other sectors such as the energy business or agriculture. In 2010, creative industries contributed roughly 4.5% to the gross value added of the then EU-27 -more specifically, 6.5% in the United Kingdom, 4.9% in France, 4.2% in Germany, 3.8% in Italy and 3.6% in Spain. The percentages of those employed in cultural industries out of all employed show a correlation with the above, with a global 3.8% for the whole of EU-27 and member states percentages as follows: 5.4% in the United Kingdom, 3.7% in France, 4.1% in Germany, 3.6% in Italy and 3.5% in Spain (Tera Consultants, 2010) .
Furthermore, the publishing industry is the subsector that generates the greatest wealth within the entire range of cultural industries. To mention a single example, data for the United Kingdom are revealing, because in 2014, the nominal contribution of the British publishing sector to the gross value added increased by 2.8% compared with the previous year and has increased by an average of 1.6% year over year in the period -2013 (Creative Industries Council 2014 . According to data supplied by the Federation of European Publishers (FEP 2015) , the total revenue obtained in 2014 by book publishers in the 28 countries making up the European Union amounted to €22 billion, while the number of full-time employees working in this industry reached 125,000. In comparison with 2012, there was a decrease both in revenue (2.22%) and in employment (3.85%), while the publication of new titles rose (1.87%), as well as the number of titles in print (active catalogue) (87.78%). Since the slowdown of 2009 has ended, the sector's growth over the last few years has been tied to an increase in exports, the licensing of translation rights and sales of e-books.
The publishing industry has a large potential thanks to opportunities afforded by technological advances and development of communications, but it also faces numerous problems, as it is forced to quickly adapt to changes in the population's consumption patterns. According to predictions made in a report titled Global Entertainment and Media Outlook: 2013-2017 elaborate by PricewaterhouseCoopers (2013) , it is expected that by 2017, digital media will represent 37% of all advertising revenue, in contrast with their share of 26% in 2012, while purchased physical books will only account for 53% of consumers' total spending. The publishing industry is introducing innovations in its production models and combating piracy and unfair competition.
Regarding the sector's legislation, there are differences in prices and VAT rates applicable across EU countries. In most of them, however, the price of books is regulated through so-called fixed price agreements. As an example, we may mention the Loi 81/766, of 10 August 1981 in France, and Ley 10/2007, of 22 June 2007 on reading, books, and libraries in Spain, as well as Decreto-Lei 176/96, of 21 September 1996 in Portugal. These countries include Austria, Denmark, Germany, Greece, Hungary, Italy, the Netherlands, Portugal, France and Spain, which thus subscribe to the official position of the European Parliament. Fixed price laws establish that publishers are entitled to fix the price of books, which must then remain identical in all sales points, notwithstanding the possibility of applying discounts of a maximum of about 5%, the exception being book fairs and sales to public libraries. On the other hand, some countries resort to a free price system. Among them are Belgium, Finland, Ireland, Luxembourg, the United Kingdom, Sweden and Switzerland, where there is opposition to protectionist measures in the cultural sector. A controversial issue in most countries, however, is the VAT rate applicable to printed and digital books as regulated by Directive 2008/8/EC, which claims that an electronic book is a digital download service which must be taxed at rates between 18% and 21%, while printed books have reduced VAT rates in all countries with the exception of Denmark (25%). In 2015, France and Luxembourg changed their tax rate to 20% and 17%, respectively, following a ruling by the European Union's Court of Justice after several years of recurring breaches of European law.
An important attribute of this sector is its degree of concentration, both in geographical and business terms. According to the report The Global Ranking of the Publishing Industry (Rüdiger Wischenbart Content & Consulting, 2015) , in 2014, the top 57 publishing groups accumulated revenue worth €59,328 million, i.e. 11% more than in 2013, while the 10 largest groups alone earned €31,820 million. In 2014, the most powerful European markets were Germany, the United Kingdom, France, Spain and Italy, whose total market value is estimated at €36-38 billion. On the other hand, even though numerous companies are based in these countries, it is only a small number of them that dominate the market, the remainder being occupied by a large number of small and medium-sized businesses. For example, in Germany, the big companies with total sales worth over €50 million take up nearly 70% of the sector's total revenue; in Spain, 4% of the largest firms represent over 64% of the industry's turnover; in the United Kingdom, over 50% of companies have annual sales figures below £100,000. In the French book distribution sector, the top five companies have a combined market share of 50%.
Research design
After this bird's eye view of the publishing sector in Europe, we will conduct an empirical analysis of available financial data corresponding to a selection of European companies. This section details the analysed population as well as the sources of financial data used, and describes the method for building a synthetic index using the multivariate procedure of factorial analysis.
Study population and data sources
The data have been extracted from Amadeus (2016), a database compiled by Bureau Van Dijk, and therefore do not constitute a random sample of all EU-28 companies. However, they do provide valuable economic and financial information on a set of 2,356 businesses.
The editorial sector contains great disparities among the companies that make it up. For this reason, and in order to work with companies that are as homogeneous as possible, we decided to include in the sample only those whose operating revenue was above €1,000,000 in the year 2014. Moreover, we singled out those companies for which we had data concerning all ratios employed in the factor analysis for the years 2012 and 2014 -i.e., the data we would need in order to define their financial performance index. Based on these criteria, we were eventually left with a total number of 794 businesses.
Constructing synthetic or composite indexes
The construction of composite indexes has been used for some time now in multiple public management tasks such as those involving the economy and social development. More generally, the procedure has been employed in many instances of scientific research (Saisana and Tarantola, 2002; Munda, 2005; Nardo et al. 2008 ).
Pertaining methodology, we need to construct a function containing several variables that can together measure a single characteristic in the individual items under scrutiny (Schuschny and Soto, 2009) . As for the reasons that justify the use of synthetic indexes, these would have to do with "the ability to sum up and interpret information as well as to evaluate in a simple way complex and multidimensional phenomena" [our translation] (Blancas et al., 2010, p.3) . The use of indexes does not only make it possible to summarise a set of data, but moreover, it enables us to observe tendencies in the situation that is being studied, analyse their evolution over time and even make future predictions. This in turn allows us to make comparisons or establish rankings, both over time (longitudinal) and at specific points in time (cross-sectional).
One of the most common criticisms of this approach is that it involves subjective choices by the analyst along the several stages of the process: singling out the simple indicators to work with, normalising data or setting up a weighting system are compulsory tasks which no doubt involve prior connotations and may bias results in one direction or another. This is why it is critical to reduce such subjectivity as much as possible by employing a methodology that enables us to cut down on the number of decisions to be made by the analyst (Munda, 2005) . It also becomes particularly relevant to explain in a clear and precise way the process whereby the index is constructed, thus facilitating the understanding of final results.
Adhering to recommendations of several authors (Boulanger, 2009; Nardo et al., 2005; OECD, 2008) , the present paper proposes the following stages in the construction of a composite index: conceptual framework, variable identification and selection, measuring, weighting, aggregating and disseminating results.
In our case, the aim is to construct a synthetic index that represents the financial performance (FPI) of companies in the publishing sector of EU-28. This index will then be used to conduct a series of further studies on the similarities and differences that can be found in the sector itself. The starting point was to define a series of variables or subindicators that portray the financial situation of the companies under scrutiny. Table 1 features the variables' code and name as well as their description, both in the case of variables used in constructing the index and also of variables that will later be used to conduct specific studies.
The weight assignment procedure poses some challenges, since it is in this part of the process where a possibly biased approach may produce significant differences among the indicators thus obtained, which would in turn weaken their validity (Nardo et al. (2005) . Multivariate techniques provide adequate solutions and, more particularly, principal component analysis -i.e., the method chosen for the purposes of this researcheliminates redundant information by correcting overlaps that may exist between two or more variables. On the above-mentioned initial data, we applied a factor analysis whereby factors were extracted by principal components in order to conduct the weighting procedure using percentages of explained variance. In the aggregation stage, additive and multiplicative methods are the most typical -the weighted sum of indicators being the most common (Gómez-Limón and Arriaza, 2011). In our case, we have used the following formula:
Where FS i are factor scores obtained by each company in each of the components defined, while w i is the percentage of explained variance of each component. (2) Once indexes have been calculated for each company and every year, the combined information is provided in a summarised and compiled form.
Results
We now present the results, commencing with a general descriptive analysis of the firms' financial data and defining the interest groups so as to interpret the index. The results of the factorial analysis are then provided and used to build the synthetic index. The section concludes with an analysis of the financial performance index from various standpoints: depending on the type of firm and the quintile of the indicator.
Initial analysis
In this section, we will present the sector's aggregated data. First, a joint study is conducted, where the values of all variables are presented in a systematic, summary-like form. Second, we divide the assessed companies into several groups according to four different typologies. Table 2 and Table 3 show a descriptive study of the analyzed variables. A first look at the data shows that Pearson's coefficients of variation are very high, which points to a large dispersion for all variables. By comparing average values for the two years under scrutiny, we observe that all profitability ratios for 2014 rose when compared to 2012, that is with the exception of the two ratios related to the ROE variable. Profit margin saw the highest increase (9.70%), whereas the most important drop was that of the ROE variable when estimated on the basis of net income (12.79%). As regards structural ratios, the only increase takes place in the solvency ratio, while the liquidity ratio remains stable and both the current ratio and financial gearing undergo a decrease, which is more pronounced (8.46%) in the latter case. Regarding size-related variables, profits in 2014 increased compared to 2012 (4.30%), as did total assets (2.53%), while the average values for both operating revenue and number of employees dropped. Company age (Age_Cod) will be recoded into three categories: 15 years or below, between 15 and 30 years and over 30 years. Such a classification is warranted due to the fact that the companies in this sector tend to be quite old. For this reason, we decided to group together all businesses below the age of 15 (i.e., recently created companies together with those with a somewhat longer history); and at the opposite end, we have grouped companies above the age of 30, including 13 firms that exceed the 100 year mark. In order to analyze size, the variable that will be used measures the company's total assets over a given year. This has been recoded into four groups: assets of €5 million or less, between €5 and €10 million, between €10 and €50 million and over €50 million.
a) Descriptive analysis
Finally, the company's legal form has been recoded into three subcategories: Private limited companies, Public limited companies and other legal forms -the last including the remaining types and making up a very small group. Table 4 shows the values whereby the several variables have been subdivided into groups as well as the number of companies making up each of these groups. 
Factor analysis and index construction
The approach of this part of the research consists in performing a principal component analysis of the initial information matrix provided by 794 companies and 12 variables for the years 2014 and 2012, and then using the results of this analysis to construct a financial performance index for each year.
The Kaiser-Meyer-Olkin measure of sampling adequacy shows values of 0.572 and 0.547 respectively for years 2014 and 2012, while the p-values yielded by Bartlett's test of sphericity are clearly lower than 0.05. On the other hand, the communalities and the principal diagonal of the anti-image correlation matrices exhibit high values, which suggests that we should not exclude any variable from the analysis. The reproduced correlation matrix reflects percentages of non-redundant residuals at 16% and 22% respectively for the years 2014 and 2012, which confirms the goodness-of-fit of our analysis. All measures and indexes obtained by means of this method confirm its validity and the inclusion of all variables used, there being no need to exclude any of them.
Based on the 12 initial variables, and adhering to Kaiser's criterion, our factor model extracts four factors that explain 89.417% of the total variance for the year 2014 and 88.664% for 2012. Table 5 includes the eigenvalues for each factor as well as the percentages of both the explained variance for each factor and the cumulative variance. In Table 6 we can see the factors' coefficients after the varimax rotation. Bearing in mind the variables' correlations with the extracted factors, our interpretation of the latter for the year 2014 would be as follows:
F1. Business profitability: this factor is highly correlated with ratios R2, R4, R5, R6, R7 and R8. It measures operating or sales profitability, as well as the gross margin resulting from operations. F2. Liquidity: this factor is correlated with S1 and S2, which indicate cash availability.
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Once this factor analysis has been conducted, we proceed in estimating the synthetic index by using the formula described above. Since the values originally obtained in the index are not expressed on a representative scale and differ for the two years being studied, the next step consists in normalising the index so that it varies from 0 to 100. This is achieved by using the following formula:
Since we have been working with a very large sample of companies (794), we next provide a synthetic summary of the information in Table 7 and in Figure 1 , which shows the number of operating companies in each of the 5 score ranges -going from the lowest value (0) to the highest one (100)-following index normalisation. 
Analysis of the financial performance index (FPI)
Once the index has been obtained, we will conduct two different types of analyses for the years being studied. First, we will compare the mean indexes based on several variables such as age, geographic region, total assets and legal form, in order to identify significant differences within these categories and trace their evolution. In our second analysis, we will group together the index values in quintiles and examine their influence on the variables profits-and-losses and number of employees.
a) Analysis of FPI by company type
The age variable only shows significant differences at the 10% level for the mean index of the three categories defined -and this only in figures for 2014. Such differences are not significant in 2012, as can be seen in Table 12 . Table 8 shows that the index decreases as company age increases. 
Source: Own elaboration
In the case of geographical regions or zones where we have grouped together several sets of countries, Table 12 shows that in the two years observed by our study, there are significant differences across regions. In both years, the geographical region that exhibits the clearest differences compared with the rest is region 4, with higher indexes than the others. The others, in turn, share values that are closer to one another as can be seen in Table 9 , which also demonstrates that region 2 has experienced a slight decrease, with mean values below those of region 3. 
Regarding total assets, Table 12 illustrates that there are no significant differences among the indexes for the four groups that were defined. While not significant, however, it is worth mentioning that the mean values of the created indexes increase as total assets grow, with the exception of a small "swap" of values occurring between the two middle categories for the year 2014, as can be seen in Table 10 . Table 12 show that in this variable as well, no significant differences occur across indexes corresponding to the several legal forms that companies may have. Table 11 indicates that the greatest difference regarding the legal forms considered here occurs within the group "Other Legal Forms", which exhibits the biggest drop between the years 2012 and 2014. 
their influences on variables profits-and-losses and number of employees
In our second analysis, we have split up our sample of companies into quintiles obtained using the 2014 index and subsequently focused on the mean values of two additional variables inside each of the quintiles: profits-and-losses and number of employees. In order for all information to refer to the same companies, we will only use index values for the year 2014. Regarding the profits-and-losses variable, Table 13 shows a mean increase of €61,520 in company profits from 2012 to 2014 -i.e., a 4.30% rise. However, a closer inspection of information within the quintiles reveals a decrease of mean profits in the first four quintiles between the years 2012 and 2014, especially in the first two quintile (792.61% in the first and 66.85% in the second). In the last quintile, there is a marked increase (64.47%). In both years, and both for mean and median values, we observe an increase as we move into a higher quintile (see Table 13 ): in other words, the higher the index is, the larger the companies' profits are. These differences are statistically significant, as is made evident in Table 15 . Another observation that corroborates a strong positive correlation between the obtained index and the variable reflecting profits and losses is the fact that Spearman's rank correlation coefficient is 0.7352 for the year 2014 and 0.7547 for the year 2012. On the other hand, between 2012 and 2014, there was a 2.81% decrease in employment (see Table 14 ) in the companies making up the study sample (an occurrence that, as was mentioned in this paper's introduction, is shared by the whole of the companies in the sector). Such a decrease, however, is not equally distributed but rather depends on the quintile a given firm's index for 2014 occupies. In other words, companies included in the first four quintiles did experience a decrease in their number of employees, although there are differences among them, since companies in the third quintile experienced a bigger drop in this regard with staff cuts equivalent to 10.77%, in contrast with the 3% observed in the other three quintiles. However, companies with a high index increased their staff by 9.68%. The high degree of dispersion exhibited by this variable within every single quintile defined for the purpose of this study means that these differences between values in the several quintiles are not statistically significant, as is shown in Table 15 . 
Conclusions
Cultural industries have consolidated their position in Europe as an outstanding economic sector, both from the point of view of gross value added and in respect of employment. Within these cultural industries, it is the publishing sector that contributes the greatest wealth, providing full-time jobs in EU-28 for 125,000 people and generating a total revenue worth €22 billion. A distinctive characteristic of this sector is its high degree of both geographic and business concentration.
With the aim of studying the publishing sector, this paper has defined a synthetic index that measures the financial performance of companies in this sector. In order to construct such an index, we have singled out a number of profitability and structural ratios that collect information on the financial situation of the companies under scrutiny from several points of view.
Our first analysis of the data showed that between 2012 and 2014, there was a widespread increase in profitability ratios -with the exception of ROE-, solvency, profits and total assets. Gearing, operating revenues and the number of employees experienced a decrease.
In order to create the financial performance index, factor analysis boils down the information provided by the initial 12 ratios into 4 new factors that account for nearly 90% of the total variance for each of the two years targeted by our study, so that the index meets reliability standards. These new factors are: business profitability, financial or shareholder value, liquidity and solvency. The results obtained show that the majority of companies reach index scores within the central interval; about 70% of them fall into this interval.
As for the analysis by business type, the constructed financial performance index shows differences regarding company age, the highest values being reached by the youngest companies. There are also significant differences in connection with the geographical regions where companies are based, with Eastern Europe (Croatia, Slovakia, Slovenia, Hungary, Poland and the Czech Republic) standing out from the rest. In terms of size, there are no significant differences between the defined categories, even though it may be observed that when the companies' total assets rise, so does their FPI. As regards legal form, no significant differences were detected.
Moreover, when the FPI is grouped into quintiles and its influence on other variables is analyzed, the results obtained for profits and losses show significant differences across quintiles, where the highest scoring companies achieve the best results -an occurrence that is completely consistent with the index's meaning. When the same effect is analyzed from the point of view of employment, it turns out that the companies with the highest index are the only ones that have increased their staff numbers, while the rest have lost jobs in all cases, albeit not following a single pattern.
As a final conclusion, we may argue that the main contribution of this paper is the design of a model for evaluating financial performance in companies within the publishing sector that has enabled us to measure the efficiency of each business with regard to the rest while keeping in mind its profitability and financial structure variables.
